Group education for patients with suboptimally controlled diabetes has not been rigorously studied.
D
IABETES SELF-MANAGEment education (DSME) is a collaborative process through which people with diabetes gain the knowledge and skills needed to modify behavior and successfully selfmanage the disease. 1 However, few large well-designed randomized trials have been conducted to compare competing models for delivering this key element of diabetes care, 2 and systematic reviews rate the quality of the DSME literature as moderate to poor owing to small participant numbers, inadequate allocation concealment, high dropout rates, and lack of intention-to-treat analysis. [3] [4] [5] Despite limited high-quality evidence, DSME has been well accepted and widely endorsed nationally through American Diabetes Association 6 (ADA) practice recommendations and public health initiatives. A Healthy People 2010 7 objective was to increase the proportion of people receiving formal diabetes education from the 1998 baseline of 45% to 60% by 2010. In addition, DSME provided through accredited individuals or entities is reimbursed by the Centers for Medicare and Medicaid Ser-vices (CMS), although follow-up training is limited to 2 hours annually per beneficiary. After the first year of diagnosis, diabetes patient education is usually provided on an individual as-needed basis.
By demonstrating that only 16% of patients with type 2 diabetes carry out self-management recommendations, the Diabetes Attitudes Wishes and Needs (DAWN) Study 8 highlights the need for new models of patient education. One newer model for diabetes education endorsed by the ADA called the U.S. Diabetes Conversation Map program 9 differs from traditional methods by using a highly interactive group approach with peer support to more actively engage patients with the information they learn and to help them make workable plans for achieving their personal health goals. The program is now used in more than 90 countries; however, to date, its effectiveness has not been rigorously evaluated. 10 We conducted the present study, called the Journey for Control of Diabetes Interactive Dialogue to Educate and Activate (IDEA) study, to determine if group education (GE) using this approach improves glucose control and psychosocial and behavioral outcomes compared with usual care (UC, no assigned education) and with individual education (IE, the conventional approach) for patients with established type 2 diabetes and suboptimal control (HbA 1c concentration, Ն7%).
METHODS

STUDY SETTING AND PATIENT POPULATION
Adult members with type 2 diabetes at 2 large medical groups, ABQ Health Partners in New Mexico and HealthPartners Medical Group in Minnesota, were targeted for study enrollment. A total of 9971 people meeting the electronic health record (EHR)-assessed eligibility criteria of type 2 diabetes, the most recent HbA 1c test result in the last 6 months of 7% concentration or higher, and no codes for GE in the last 2 years or IE in the last year, were mailed letters of invitation to participate in the study. 11 A total of 623 patients (337 from Minnesota and 286 from New Mexico) consented at a baseline enrollment visit between June 2008 and May 2009 and were randomly assigned using a computer-generated random allocation sequence to GE, IE, or UC groups at each site. Figure 1 shows the CONSORT (Consolidated Standards of Reporting Trials) flow diagram. Participants were given gift cards worth $50 for completing the baseline visit and $25 for each of 4 follow-up surveys.
TRIAL DESIGN
The study is a prospective multisite randomized controlled trial with parallel interventions for UC, IE, and GE. A total of 623 subjects provided their consent at 1 enrollment visit and were randomized and scheduled for educational sessions if assigned to IE or GE. This analysis includes results through the first planned follow-up evaluation period 6.8 months after enrollment (4 months after the last scheduled interventions). See Figure 2 for a timeline.
DATA SOURCES, MEASUREMENT, AND OUTCOME MEASURES
Data sources included measurements collected at enrollment (weight and blood pressure [BP]), passive surveillance of EHR observations, and responses to mailed surveys in the postintervention period. The clinical analysis used the latest value (eg, HbA 1c ) observed in the EHR in 1-year preenrollment and in the followup evaluation period. All HbA 1c measurements were ordered in the course of usual patient care and conducted at the accredited laboratory associated with the care system with no changes made in HbA 1c assay procedures during the study period. Psychosocial and behavioral measurements were conducted using standardized surveys administered at the enrollment visit and mailed in follow-up to IE and GE subjects at 1 and 4 months after the last scheduled educational session, commensurate with a mean of 3.8 months and 6.8 months after enrollment. Subjects in the UC group were mailed surveys at 3.8 months and 6.8 months after enrollment. The variables measured in the surveys are described in Table 1 .
INTERVENTIONS
Interventions were delivered through the ADA-recognized education programs of the participant's care system from June 2008 through July 2009. The curricula used for both GE and IE methods were consistent with the American Association of Diabetes Educators Seven (AADE7) Self-Care Behaviors 20 to improve knowledge and skills. The AADE7 content areas were healthy eating, monitoring, taking medications, problem solving, risk reduction, healthy coping, and being active. As needed to meet national standards for diabetes self-management education, 21 both IE and GE methods strived to help patients set personalized action-oriented goals.
The IE consisted of the approach used conventionally (identical to the accredited education method for members not enrolled in the study) for follow-up diabetes education. Subjects were scheduled for 3 individual 1-hour sessions with the certified diabetes educators (nurses and dietitians) within approximately 1-month intervals. The GE consisted of four 2-hour sessions with groups scheduled at 1-week intervals. Patients were encouraged to bring a significant other (eg, spouse or support person) to the group, and the target group size was 8 to 10 people. The mean number of subjects who actually attended the GE sessions was 5 (range, 1-10). The sessions covered the recommended content areas using 4 different Conversation Maps, large, laminated 3ϫ5-foot tabletop visuals with colorful images of situations familiar to people with diabetes, to facilitate group interaction. 9 The mean time interval to complete the scheduled sessions was 77 days for GE and 90 days for IE.
Educators in both care systems received expert training on how to facilitate GE sessions through the creator of the Conversation Map program, Healthy Interactions Inc (Chicago, Illinois). 9 An additional training session was conducted by the same expert about a month later to reinforce GE facilitator techniques. Educators completed self-assessments of each session, Figure 2 . Timeline for preintervention, intervention, and follow-up evaluation periods. *Follow-up surveys were mailed 1, 4, 7, and 10 months after the patient's last scheduled individual education or group education sessions. A corresponding date for mailing surveys to patients in the usual care group was calculated based on the pooled average of the intervention group mailing dates. The timeline shows the mean number of months after baseline and randomization that the surveys were mailed. This analysis includes results of the first follow-up period. ; physical and mental health composite scales combine 12 items; the national norm is a mean (SD) score of 50 (10) Understanding, support, attitudes, care ability, importance of care
Diabetes Care Profile (DCP) 15 sections to assess understanding; support received and support attitudes (feeling supported by family and friends); positive and negative attitudes; care ability; and importance of care-each component score is the mean of a set of questions scaled 1 to 5, 5 being more favorable Diabetes distress Problem Areas in Diabetes (PAID), 16 a 20-item measure a of diabetes-specific emotional distress scaled 0-100 with higher scores indicating greater distress Diabetes empowerment Diabetes Empowerment Scale-Short Form (DES-SF), 17 the average score of eight items measuring self-efficacy in people with diabetes, values ranging from 1 to 5, 5 indicating higher levels of empowerment Nutrition Recommended Food Score (RFS), 18 a summary score ranging from 0 to 23 of 23 items recommended by current dietary guidelines consumed at least once per week Physical activity Behavioral Risk Factor Surveillance System (BRFSS) method, 19 physical activity score (minutes per week of moderate level activity) 19 a One PAID question was inadvertently omitted on the survey resulting in 19 items scaled from 0 to 100. resulting in mean scores between 8 and 10 (scale of 1 to10, with 10 being the highest) on aspects of the group session, including overall success, coverage of all learning topics, patient participation, responsiveness to patient concerns, and comfort level in facilitating the group. Further details about the educator experience have been previously published. 22 Engagement in concurrent education outside of the scheduled research sessions was not prohibited in any treatment group (including UC). Greater engagement in outside education was considered a positive secondary outcome of the IE and GE interventions.
ANALYTIC METHODS
All statistical analyses were conducted with SAS software, version 9.2 (SAS Institute Inc, Cary, North Carolina). Means and standard deviations for continuous variables and percentages for categorical variables were computed. The HbA 1c outcome was analyzed in the logarithm scale and transformed back to its original scale. General mixed modeling was used to account for the nested structure as a result of observations over time, and efficacy was measured by the analysis of variance F test for the groupϫtime interaction term. The model was adjusted for baseline HbA 1c level, patient age, study site, and duration of diabetes. Within-intervention effects and pairwise comparisons between groups were performed, and multiple comparisons were controlled using a Bonferroni procedure. Intention-to-treat principles were used to test a priori hypotheses. Baseline values (no change) were assigned to subjects missing values post randomization. General linear mixed models were used for secondary normally distributed continuous variables (systolic and diastolic BP, weight, and scores from the following instruments: ). Logistic regression was used for binary variables (proportion of subjects meeting HbA 1c , BP, and self-monitored blood glucose [SMBG] goals at follow-up) adjusting for age, study site, and duration of diabetes in addition to the baseline outcome. Corrections for multiple comparisons were not conducted for secondary outcomes. Several post hoc sensitivity analyses were performed to examine the efficacy of interventions among patients who completed the interventions, among those with an HbA 1c measurement in the follow-up period, and among those with HbA 1c concentration of 8% or higher at baseline. An exploratory analysis was conducted to determine whether DES and PAID at 1-month post intervention mediated the intervention group HbA 1c concentration effect at 4 months.
Minimum detectable standardized between-group HbA 1c concentration effect sizes were determined for group comparisons on the basis of the sample size in each group, anticipated dropout rates, and the nesting of patients within educators, according to specifications that assumed an enrollment of 621 (UC, 133; IE, 244; GE, 244), an HbA 1c testing rate of 85% to 95% at 6 months of follow-up, 15 to 25 patients per educator, and an 85% retention rate. We estimated power for the primary HbA 1c outcome (power=0.80; 2-tailed ␣=0.05) to detect a 0.32% difference between IE and GE and a 0.36% difference between IE and UC and between GE and UC. Enrollment numbers met the prespecified sample size criteria. Table 2 lists the baseline characteristics of IDEA study subjects. Mean age was 61.8 years, and mean duration of diabetes was 11.7 years; 49.4% of the patients were women; 65.2% were non-Hispanic whites; 22.1% were Hispanic; 5.5% were non-Hispanic blacks; and 7.3% were another race or ethnicity. A total of 22.1% had a high school education or less, and 15.6% had an annual income of less than $20 000. Randomization resulted in balanced groups at baseline, other than duration of diabetes (P=.04). Table 3 and Table 4 list the baseline, follow-up, and mean change in HbA 1c values. Hemoglobin A 1c concentration was lower in the follow-up period in UC, IE, and GE by an absolute −0.24%, −0.51%, and −0.27%, respectively, with a significant groupϫtime interaction (P=.01). Concentration of HbA1 c fell significantly more with IE than with UC (−0.27%) (P=.01) and with GE (−0.24%) (P=.01). When restricted to those who completed the intervention, the mean change in HbA 1c level at follow-up was similar and the groupϫtime interaction remained significant (P=.01). When restricted to those with an HbA 1c measurement in the follow-up period, groupϫtime interactions were also similar (P=.02). The mean change in HbA 1c level was greater when the analysis was restricted to those with a baseline HbA 1c level of 8% or higher (UC, −0.64%; IE, −1.06%; and GE, −0.75%), although the sample size was smaller (n=257), and results were not significant (P=.13). Table 5 and Table 6 list the results of prespecified secondary outcome measurements. Compared with UC, both IE and GE improved DCP understanding scores by 0.28 (PϽ.001) and 0.19 (P=.02), respectively. There was no significant effect for other DCP scales such as support, attitudes, care ability, and importance of care. Individual education (but not GE) significantly improved nutrition (RFS ϩ0.63) (P = . There were no significant effects of either method of education on BP outcomes or weight. Table 7 and Table 8 list the results of additional analyses. The IE group was significantly more likely than UC to have a follow-up HbA 1c measurement of 7% or lower (odds ratio [OR], 1.83; 95% CI, 1.06-3.16) (P=.03). The GE group was less likely to have an HbA 1c measurement below 7% at follow-up than the IE group (OR, 0.60; 95% CI, 0.39-.94) (P =.03). The likelihood of SMBG testing occurring 2 times a day or more trended higher for IE vs UC (OR, 1.63; 95% CI, 0.90-2.96) (P=.11) than for GE vs UC (OR, 0.67; 95% CI, 0.41-1.10) (P =.11).
RESULTS
Between-group differences were identified in the proportion of patients who received 1 or more educational visits outside of the study-assigned interventions (IE, 40.6%; GE, 25.3%; UC, 14.4%) (P Ͻ.001). Intervention nonadherence (the proportion who did not complete any education) was greater for GE (IE, 4.1%; GE, 12.4%) (P Ͻ .001), and the proportion who completed all education was greater for IE (IE, 86%; GE, 72%) (PϽ.001). There were no significant between-group differences in time to follow-up HbA 1c measurement. Patient satisfaction was evaluated by questionnaire after each education session. Evaluations were collected from 87% of GE and 93% of IE subjects. On a 100-point scale, the overall score for satisfaction with educational content was 91.5 for IE and 86.1 for GE (PϽ.001). Overall scores for satisfaction with the educator were 94.6 for IE and 90.3 for GE (P Ͻ.001).
COMMENT
Our results show that patients with type 2 diabetes of relatively long duration and HbA 1c levels of 7% or higher had improved short-term HbA 1c outcomes and a greater likelihood of achieving an HbA 1c level below 7% if they were educated using the IE vs the GE method.
Outcomes that improved significantly more with IE compared with UC (but not GE compared with UC) included HbA 1c concentration, SF-12 physical health score, nutrition (RFS) score, and PA score. Based on glycemic control outcomes, trends of secondary psychosocial and behavioral outcomes, and patient satisfaction, we believe that these short-term results support the use of individual diabetes education for this patient population.
The lower completion rates for GE compared with IE sessions could be indicative of patient preference for IE and/or logistical difficulties associated with the GE approach (eg, less scheduling flexibility). Similar barriers to GE completion have been described by other educators, especially those in underserved settings. 23, 24 But even a Unless otherwise noted, data are reported as mean percentage of blood HbA 1c concentration. All models adjusted for baseline HbA 1c concentration, patient age (continuous), diabetes duration, and study site. The mean follow-up interval was 6.8 mo after the enrollment visit. Efficacy of GE was tested for primary outcome HbA 1c concentration. Efficacy was measured by analysis of variance F test at P Ͻ .05; statistical significance for individual contrasts was corrected for multiple comparisons using Bonferroni correction.
b P Ͻ .02.
when results were restricted to completers of the intervention, the HbA 1c results remained better with IE. Hemoglobin A 1c outcomes also remained better for IE subjects when analysis was restricted to those with an HbA 1c measurement taken in the follow-up period (82%). Missing HbA 1c data were equally distributed across treat- ; UC, usual care. a Models adjusted for baseline variable of interest, age (continuous), diabetes duration, and study site. The mean follow-up interval was 6.8 months after the enrollment visit. Unless otherwise noted, data are reported as means.
b To convert pounds to kilograms, multiply by 0.45. ment groups and would not likely have changed the direction of results for the pairwise comparisons. This study has implications for diabetes patient education guidelines, public policy, and CMS reimbursement for people with diabetes. The results support the current CMS reimbursement policy for IE for follow-up education. Total educator contact time was greater for the GE (8 hours) than the IE intervention (3 hours), and the results of this trial do not agree with previous statements that educator contact time, regardless of group or individual approach predicts HbA 1c level improvement. 3, 25 A previous meta-analysis of group diabetes education suggests that the overall group approach has merit, and that group-based education improves diabetes control in both the short term and long term. 4 Our results may differ because this study overcomes many of the quality concerns described for previous studies in its larger numbers, blinded allocation, low dropout rates, and intention-to-treat analysis. Other possible explanations for our lower GE effects include the type of group visits (using conversation maps), the long duration of diabetes in the study population, and lack of extensive educator experience facilitating Conversation Map sessions. 22 More than 33 000 educators have been trained to facilitate the Conversation Map program internationally, 9 and more research is needed to compare this approach with different GE delivery models and to evaluate it among specific demographic subgroups, in those with newly diagnosed diabetes, and in those with a clear preference for GE.
The generalizability of results is strengthened by several pragmatic design features of the study. First, few inclusion/exclusion criteria were applied; and second, interventions were tested in "real world" settings (conducted through the patient's affiliated care system). The study has high internal validity, and the observed similar HbA 1c results at the 2 geographically disparate care systems with different ethnic mixes is evidence for potential external validity. However, replication of these results with other patient groups would be desirable. a Outside education is defined as a visit with a diabetes educator or dietitian that was in addition to those scheduled as part of the study.
A noted limitation is that the full HbA 1c impact of the interventions may have been diminished because data published as the study was implemented 26 led to changes in local and national guidelines toward a more individualized approach, with goal HbA 1c below 8% rather than below 7% considered acceptable in many situations, 6 potentially resulting in less effect than what was originally anticipated in those with baseline HbA 1c concentrations in the 7.0% to 7.9% range (58.8% of the subject population). The effects of education were much greater in the group of subjects with HbA 1c level of 8% or higher, and they remained more favorable for IE. Finally, the UC group in this study also showed a modest 0.24% HbA 1c level reduction. The reason for the UC improvement is unclear, but it may have been owing to confounding diabetes improvement activities in the care systems, 27 more medication use, selection effects of research subjects, or a greater than expected interventional effect of the mailed follow-up surveys.
Previous findings suggest that HbA 1c effects observed in the short term with education may not be sustained, 3 which would not be surprising if the outcomes are predicated on maintenance of behavior change. Additional long-term analysis is desirable and planned, but the short-term outcomes are nevertheless important to document. The present study also provides a rich data set of psychosocial and behavioral variables over time.
We were unable to demonstrate that decreased diabetes distress (PAID) or greater self-efficacy (DES) were significant mediators of the observed improvement in HbA 1c outcomes, suggesting other more complex mechanisms. Future long-term analysis (eg, using structural equation modeling) would be helpful to evaluate the pathways by which psychosocial characteristics and behavior change impact HbA 1c and quality of life outcomes.
In conclusion, among patients with type 2 diabetes of relatively long duration and HbA 1c levels of 7% or higher, short-term glucose control improved more in those receiving individual diabetes education than in those receiving group diabetes education or assigned to no education. Several important psychosocial and behavioral outcomes also trended better for individual education. Future analysis is needed to evaluate the effect of the educational interventions on drug use, adherence, costeffectiveness, and long-term outcomes.
